Introduction

3
206 Page 2 of 5 December, 2000) precipitation data of Bankura Town station (Lat-23.23 and longitude-87.08) for trend analysis. It is located in Bankura district of West Bengal under monsoon climatic condition. The main focus of this study is to assess the trends and multi-decadal oscillations of maximum monthly rainfall for the past 20th century of Bankura Town.
Data base and methodology
Trend analysis has proved to be a useful tool by providing useful information on the possibility of changes in the future (Yue and Hashino 2003) . In this study we have got a unique opportunity to study the monthly rainfall data of Bankura Station (Fig. 1) for a period of past Fig. 1 Location map of the study area 20th century . Data were obtained from the Indian water portal (website: http://www.indiawaterportal.org/met_data/) (Gajbhiye et al. 2016) . First of all we have extracted the maximum precipitation month for each an individual year. Then we have used 30 years of average moving window for getting stable maximum monthly precipitation amount out this data set. As it is generally said considered that 30 years of weather statistics represent climate of any area that's why we have used 30 years of average. After that analysis of extreme anomalies were done based on the Willems (2012) . In this way we have crave out the trends and its multi-decadal oscillation behavior of the study area.
Result and discussion
General statistical characteristics of maximum monthly rainfall for Bankura
Basic statistical attributes of monthly maximum precipitation events for the period of 100 years of Bankura Station was analysed, such as range, minimum, maximum, mean, standard deviation (SD), standard error, median, mode and coeicient of variation (Table 1 ; Fig. 2 ). Here we have found mean value of 394.27 mm per month. Here high and low maximum precipitation for Bankura Town is 199.5 and 679 mm respectively. So, range monthly maximum precipitation is very high for this region. Standard deviation for the past 20th century was very high (91.61). So, this data set is very much discrete in nature. As the study area belongings from monsoon region, that's why most of the rainfall was occurred during monsoon seasons. Precipitation for rest of the months remains low. Figure 3 showing linear trends of monthly maximum precipitation (MMP), which is not showing any signiicant trends and pattern. Here we have found 'b' value of only about 0.08. Where the p value is more than 0.5 as well as explained variance is very close to 0. So, linear trends for this area may not be successful (Fig. 3) .
Multi-decadal oscillation trend of Bankura Town
Now we have applied the 30 years of moving average window to understand the MMP trends of Bankura Town. From the Fig. 4 , we have found some sort of cyclic to quasi-cyclic oscillatory trends around its grand average of MMP (394.27 mm) for the past 20th century (Fig. 4) . From this Fig. 4 , we have also identiied two types of trends based on 30 years average MMP value, such as oscillation high and low. Trends were considered as Oscillation high when it was above the grand mean and below it was considered as oscillation low (Table 2) . We have also found alternating positive and negative trends in MMP. Along with that oscillation high and successive low periods were identiied such as 1915-1937, 1938-1970 and 1971-2000 (mid-value for 30 years average) representing alternating high and low oscillation periods respectively (Fig. 4) . 
Conclusion
Precipitation events are natural phenomena. Natural systematic variability is attached with these kinds of event.
MMP of Bankura also showing oscillatory nature. Here linear trends will not be enough for the MMP study. Because of linear trends indicates overall assessment and its degree of slope based on entire observation, that's why we have found a low amount of variance explained (0.002) as it has ignored the natural variability. Although linear regression is able to detect the change throughout the observation of MMP, but it fails to enlighten the future trends. We have found that oscillations provide better knowledge of understanding on the past behavior of MMP. So, in understanding the nature of precipitation, oscillatory behavior of MMP is far more important than the overall trend. As we know that the past and present are the keys to the future, so, this oscillatory behavior will also help us to understand the challenges before mankind as well help in taking some sustainable solutions to take. So, this kind of study is essential for diverse discipline as well as for planning purpose for any country.
